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include coliform bacteria and Enterobacteriaceae. Thermonuclease and
U.V. light examination of grains are discussed in a section on metabolic
products of pathogens that indicate a potential health hazard. The signif-
icance of the presence of phosphatase in certain dairy products is also
discussed. Metabolic products such as tested for by organoleptic evalu-
ation, pH, TMA, TVN, indole, ethanol, and diacetyl are not commonly
used as components of microbiological criteria as are microorganisms.
They are included in this chapter because they result from microbial
activity and are intended as an adjunct or substitute for microbiological
testing for one or more reasons such as convenience, economy, or effec-
tiveness.

Each of these indicators (organisms, group of organisms, or agents)
will be discussed in reference to (1) its relative importance, (2) status and
limitations of method for detection or enumeration, and (3) suitability as
part of a microbiological criterion. Recommended uses of these indicators
as part of microbiological criteria for foods are given in Chapter 9.

ASSESSMENT OF NUMBERS OF
MICROORGANISMS AND/OR MICROBIAL ACTIVITY

Estimating Numbers of Microorganisms
Aerobic Plate Count

The aerobic plate count (APC) is used as part of a microbiological
standard for raw and pasteurized milk and many other dairy products, and
for shellfish at the wholesale level (see Chapters 8 and 9). It is also used
(1) to monitor a large number of other foods for compliance with standards
or guidelines set by various regulatory agencies, (2) to monitor foods for
compliance with purchase specifications, and (3) to monitor adherence to
good manufacturing practices. The test is based on the assumption that
each microbial cell, pair of cells, chain of cells, or clump or cluster of
cells present in an analytical unit (which is mixed with agar containing
appropriate nutrients) forms visible, separate colonies when incubated for
a sufficient period of time in an aerobic atmosphere and at a temperature
suitable for growth.

While the APC is the most popular method for estimating the number
of viable microorganisms, it is often misused. Contrary to some assump-
tions, the APC does not measure the size of the total bacterial population
in a sample of food. Instead it measures only that fraction of the microbial
flora that is able to produce colonies in the medium used under the pre-
vailing conditions of plate incubation. Alterations in medium or environ-
mental conditions change the fraction of the organisms that can grow.